the benefits of the medication, as well as give parents suggestions on how to remember to administer the medication and manage negative child behaviors that interfere with administration. A study of childhood asthma patients and their caregivers found that increased provider-caregiver and provider-patient communication was associated with increased adherence 1 month after the clinic visit. 12 Additionally, for children prescribed medication for attention-deficit hyperactivity disorder by primary care physicians, parents were less likely to discontinue medication within the first year when the provider engaged parents in a discussion of risks and benefits of the medication. 15 Parental perceptions of communication with providers may also be important when addressing medication adherence. There is evidence that parental perceptions about medications can affect adherence in specialty clinics 12 and primary care settings. 15 For example, among parents of children with attention-deficit hyperactivity disorder, more positive attitudes regarding stimulant medication were positively associated with medication satisfaction, 16 and were associated with increased medication adherence. 16, 17 Greater parental satisfaction, which is linked to positive parental perceptions of provider communication, 14 is particularly relevant, as greater patient and/or parental satisfaction is associated with improved treatment adherence in adult and pediatric populations. 18, 19 Given this connection, improved provider communication about novel medications and positive parental perception of this communication may improve subsequent medication adherence.
The Agency for Health Research and Quality 20, 21 provides guidelines for information that medical providers should discuss with patients regarding prescription medication. These guidelines emphasize the importance of providing information regarding the medication name, possible medication side effects, and correct medication dosing. Parental concern about their child's reaction to a new medication is often cited as a reason for nonadherence; therefore, discussion of potential side effects may be especially important when considering parental administration of medications 1, 6, 15, 22 Furthermore, Rapoff 13 emphasized the importance of discussing medication benefits, assessing parental understanding of medication administration instructions, and addressing possible adherence barriers.
The Accreditation Council for Graduate Medical Education guidelines for pediatric resident training specify that medical residents receive training in effective communication skills, specifically with patients, families, and allied health professionals. 23 Despite the recognized importance of parent-provider communication in the literature and the medical education community, this is not a well-researched area. Additionally, although the importance of parent-provider communication is well established as an important influence on adherence, 14 there is a lack of validated measures assessing parent-provider communication about medication, which stifles research progress in this area. Studies evaluating provider-patient communication often use nonvalidated measures of communication created for the specific study by the study authors. 24 Other studies utilize video-recorded parentprovider interactions with expert, trained research members coding provider behavior and communication. 25, 26 For example, studies may utilize the Medication Communication Index, 27 a coding procedure that is labor intensive, requires trained coders, and is often not practical for communication assessment in hospitals and clinics. Additionally, while this measure provides an objective analysis of the interaction, it does not assess the patient's understanding and perception of the communication, which has been demonstrated to be an important factor in medication adherence. 14 The purpose of this study was to evaluate the psychometric properties of the Communication about Medication by Providers-Parent (CAMP-P), a newly developed measure of parent perceptions of communication about pediatric medications between parents and medical providers. The primary aim of the current study was to evaluate the factor structure of the 24-item CAMP-P. Secondarily, the study evaluated whether a shortened version of the item set would be more appropriate to increase utility in practice settings. Third, the study evaluated the convergent and divergent validity of the CAMP-P. Finally, the study explored associations between CAMP-P scores and parent, child, provider, and medication characteristics.
It was hypothesized that the CAMP-P would display convergence with parent-reported medication adherence and the amount of time spent discussing the prescription with the provider and divergence with measures of parental life satisfaction and extraversion. Additionally, it was hypothesized that CAMP-P total and factor scores would not be significantly associated with parent, patient, and provider basic demographic characteristics (eg, age, gender, and race/ethnicity). However, it was hypothesized that CAMP-P total and factor scores would significantly vary as a function of appointment length, with longer appointment times associated with higher scores, and as a function of child history of chronic illness, with significantly higher CAMP-P scores reported by parents with a child with a chronic illness.
Methods

Participants
Participants were 286 community parents who had a child between the ages of 2 and 7 years and who had received a prescription within the last 12 months. Parents who only had children outside of the age range or who were non-English speaking were excluded.
Procedure
Ethical Approval and Informed Consent. The study was approved by the institutional review board at a large Midwestern university (Approval #16.28 & #17.113). Community participants were recruited by undergraduate students in an upper-level psychology course at a large, urban, Midwestern university who had completed ethics training prior to participant recruitment. Recruiters provided potential participants with the study information sheet and the surveymonkey.com link. Snowball sampling was also used, with participants encouraged, by recruiters, to share the study information with other parents. Undergraduate recruiters were given an alternate assignment if unable to recruit participants in order to de-incentivize data fabrication.
Measures
Demographics. Parents provided demographic information including their age, gender, ethnicity, education level, number of children, and age, gender, birth order, and chronic illness history of the target child.
Prescription Characteristics. Parents reported whether their child's prescription was a new prescription, a refill, or an adjustment to an existing prescription, and if the medication was short-term (less than 30 days) or longterm. Parents also reported whether the medication was to be administered daily or as needed. Finally, parents indicated what the prescription was for in an openresponse format.
Provider Characteristics. Parents reported whether the prescription was issued by a family practice physician, pediatrician, another specialty of physician, nurse practitioner, physician's assistant, other type of provider, or unsure. Parents were also asked the number of times they had seen the provider before, whether the provider was a primary care or specialty provider, and the provider's gender.
Appointment Characteristics. Parents indicated how long the appointment lasted with fixed choice response options ranging from "10 minutes or less" to "more than 60 minutes." Parents also answered how much time was spent discussing the prescription with fixed-choice response options in 2-minute time increments ranging from "less than 2 minutes" to "more than 10 minutes." Medication Adherence. Participants were asked to estimate what percentage of the prescribed medication doses they personally administered (0%, 25%, 50%, 75%, or 100%), the percentage of correct dosages administered, and the percentage of time the prescription was given according to the correct schedule/timing using a fixed-response option. Finally, if parents reported that the child did not take the medication correctly, they were asked to indicate any of the following reasons why the medication was not given correctly: "did not understand how to give the medication," "forgot to give the medication," "child resisted/refused the medication," "child seemed better/no longer needed," and "could not afford medication."
Provider Communication. The CAMP-P is a 24-item measure developed within the framework of established guidelines for patient-provider communication strategies to promote medication adherence 20, 21 and in accord with established guidelines for measure development. 28 The guidelines include providing information about the medication dosage, administration instructions, and possible side effects. There was special consideration given to the unique interactions between parents and providers and the unique medication adherence considerations for a young pediatric population. CAMP-P was created to assess parent perceptions of provider coverage of the following core domains of medication-related communication: education, solicitation of parent understanding and concerns, and recommendations for patient behavior. 13, 29 Parents rated CAMP-P items on a 4-point Likerttype scale, ranging from "strongly disagree" to "strongly agree." Higher scores denoted greater concordance with guidelines for optimal practice.
The original 24-item CAMP-P was reviewed by 4 prescribing providers with experience in treatment of children. One nurse practitioner and 3 physicians (1 medical doctor and 2 doctors of osteopathic medicine) provided feedback. The providers had a combined 35 years of experience (range 2-13 years). All providers agreed that the items were clear, understandable, and relevant to medication adherence. Additionally, the providers agreed that no element of adherence promotion was missing from the original CAMP-P measure. One provider commented that not all items may be relevant to all age ranges (ie, comment that emotional/behavioral problems may not apply to every child). Two providers commented that the items were relevant but expressed concerns about time limitations in practice. Given the positive responses from providers and the minimal feedback, no items were deleted or added based on prescribing provider review.
Life Satisfaction. In order to assess divergent validity, parents completed the 5-item Satisfaction with Life Scale. 30 Participants rated items on a 7-point Likert-type scale, with higher scores indicating greater life satisfaction. All items were averaged to obtain a total satisfaction with life score.
Extraversion. Participants also completed the 10-item version of the Big Five Inventory 31 to assess divergent validity. The current study used the Extraversion scale. The extraversion score consists of the mean of 2 items: "is reserved" and "is outgoing, sociable." The "is reserved" item is reversed scored. The 2 item scores for the scale are combined to compute a total score. Higher scores indicate greater extraversion.
Data Analysis
All demographic data and summary data of medication, provider, and appointment characteristics was analyzed using descriptive statistics. Using SPSS version 22.0, an exploratory factor analysis (EFA) with an oblique rotation was used to determine the factor structure of the CAMP-P. Maximum likelihood estimation was used to estimate parameters. 32 Items with eigenvalues of 0.30 or higher across more than one factor were removed. An EFA was run again to evaluate a revised factor structure, and identified items with high cross-loadings were removed sequentially. 33 Using R version 3.3.2, χ 2 statistics, comparative fit index (CFI), square error of approximation (RMSEA), and standardized root-mean-square residual (SRMR) were used to evaluate overall model fit. 32, 34 RMSEA fit of .08 is ideal; however, a value between .08 and .10 suggests at least adequate fit. 35, 36 Chi-square goodness of fit tests are sensitive to larger sample sizes, 34 and in order to combat this goodness of fit test's sensitivity to sample size, a relative/normed χ 2 (χ 2 /df) was used to determine overall model fit, 37 with acceptable ratios ranging from 2.0 to 5.0. 34 The trimmed and improved fit CAMP-P, with crossloadings removed from the model, was used in all subsequent analyses. To explore convergent validity, the authors examined correlations between the revised CAMP-P total and factor scores and parent-reported medication adherence. Additionally, a 1-way ANOVA (analysis of variance) was run in order to examine convergent validity of the CAMP-P total score and the amount of time the provider spent discussing the medication. Divergent validity was assessed via correlational analyses between CAMP-P total score and the Satisfaction with Life Scale total score and the Big Five Inventory Extraversion subscale score. 31 Using correlational analyses for continuous variables and 1-way ANOVAs for categorical variables, the relations between CAMP-P total scores with parent, prescription, provider, and appointment characteristics were also examined.
Results
Descriptive Analyses
The sample primarily identified as female (78%), nonHispanic Caucasian (84%), and had a mean age of 33 years (standard deviation [SD] = 6.25). One third of participants reported having a bachelor's degree, and 73% were married. Approximately half the children were male, with a mean age of 4.74 years (SD = 1.45; Table 1 ).
Most parents reported that their child received a new prescription medication in the past year (80%) and that the medication was prescribed within the last 3 months (42%). Most prescribed medications were to be taken every day (86%) for 30 days or less (83%). The majority of medications were prescribed by either a pediatrician (56%) or family practice doctor (25%). Most providers were female (60%), and most families had seen this provider at least 5 times before (62%). The majority of medications (86%) were prescribed in a primary care setting. Parents reported variability in appointment duration, ranging from approximately 10 minutes (11%) to more than 60 minutes (4%), with 10 to 20 minutes (38%) as the most frequently endorsed length. Parents reported that 42% of providers spent less than 2 minutes (42%) discussing the medication, though occasionally providers spent more than 10 minutes (3%). Over 80% of parents reported feeling satisfied or very satisfied with their child's care.
Fifty-nine percent of parents reported administering 100% of the doses to their children themselves, 81% reported giving the correct dosage at every administration, and 58% reported giving the medication with the correct schedule or timing. For medications directed to be given until gone (eg, antibiotics), 51% of parents reported that their child received 100% of the prescribed doses. Finally, of parents who indicated that the medication was not given correctly, forgetting to give the medication (18%) was the most commonly cited reason.
CAMP-P Factor Analysis
The initial EFA for the 24-item measure resulted in a 3-factor model with 12 items loading on Factor 1, 9 items loading on Factor 2, and 3 items loading on Factor 3 and α = .95. Three items loaded strongly (eigenvalues > 0.30) on Factors 1 and 2: "The provider asked about any difficulty that my child has with taking medication (eg, trouble swallowing pills; taste or texture sensitivity)," "The provider encouraged parent supervision and monitoring of medication administration," and "The provider gave suggestions about ways to get my child to take medication more easily (eg, crushing pills, flavored liquid medication)." One item loaded strongly on Factors 2 and 3: "The provider discussed why this was the best medication for my child's circumstances and what other options had been considered." This original 24-item measure resulted in less than optimal fit (χ 2 [249] = 964.54, P < .001; relative/normed χ 2 = 3.87; CFI = .83; RMSEA = .11; SRMR = .09). The cross-loading items were removed sequentially from subsequent analyses and the final EFA was conducted with a 20-item version. The EFA of the 20-item measure (α = .94) also yielded a 3 factor structure with 10 items loading on Factor 1, 7 items loading on Factor 2, and 3 items loading on Factor 3. See Table 2 for all final factor loadings after removal of the cross-loading items. Model fit improved with the 20-item version of the measure (χ 2 [149] = 561, P < .001; relative/normed χ 2 = 3.77; CFI = .90; RMSEA = .10; SRMR = .08), and no items loaded heavily onto more than one factor. Factor 1 (α = 0.93) was labeled "Medication Administration Strategies." Factor 2 (α = 0.89) was labeled "Encouraging Communication." Finally, Factor 3 (α = 0.87) was labeled "Addressing Barriers." See the appendix for the final 20-item CAMP-P measure.
Convergent and Divergent Validity
Using the 20-item version, correlational analyses demonstrated significant positive associations of CAMP-P total scores with reported correct dosage (ρ = .22, P < .01) and adherence to medication schedule (ρ = .33, P < .001). There was a significant, positive association between correct dosing and the Medication Administration (ρ = .13, P < .05), Encouraging Communication (ρ = .27, P < .001), and Addressing Barriers (ρ = .21, P < .001) factor scores. Furthermore, there was a positive correlation between dosage administration and the Medication Administration (ρ = .22, P < .01), Encouraging Communication (ρ = .35, P < .001), and Addressing Barriers (ρ = .31, P < .001) factor scores.
There was a significant effect of amount of time spent discussing the prescription and CAMP-P total scores (F[5, 242] = 2.35, P < .05; η 2 = .04) and Medication Administration factor scores (F[5, 244] = 2.78, P < .05; η 2 = .05). However, there was not a link between time spent and Encouraging Communication (F[5, 254] = .87, P = ns, η 2 = .017) or Addressing Barriers factor scores (F[5, 253] = 1.33, P = ns, η 2 = .025). Regarding divergent validity, CAMP-P total scores were not significantly associated with parent life satisfaction (ρ = .07, P = ns) or parent extraversion subscale scores (ρ = .04, P = ns). Similarly, CAMP-P factor scores were not significantly correlated with life satisfaction (Factor 1: ρ = .04, P = ns; Factor 2: ρ = .13, P = ns; Factor 3: ρ = .04, P = ns) or extraversion scores (Factor 1: ρ = .02, P = ns; Factor 2: ρ = .10, P = ns; Factor 3: ρ = .08, P = ns).
Association With Parent, Child, Provider, and Medication Characteristics
Due to the high intercorrelation between subscales and CAMP-P total scores (r = .45 or higher), the following associations were analyzed only using CAMP-P total score. See Table 3 for a listing of significant and nonsignificant associations. There were no significant effects of parent gender (t[241] = −.57, P = ns, η 2 = .001), age (ρ = −.12, P = ns, η 2 = .001), race/ethnicity (F[7, 237] = 1.48, P = ns, η 2 = .04), marital status (F[4, 238] = .29, P = ns, η 2 = .005), or education (F[6, 238] = 1.23, P = ns, η 2 = .03) on CAMP-P total scores, nor were CAMP-P total scores significantly associated with child age (ρ = .02, P = ns). Additionally, the following = −1.58, P = ns, η 2 =.02), and provider training background (F[6, 238] = 1.57, P = ns, η 2 = .04). Furthermore, the number of times the family had previously seen the provider had no significant effect on CAMP-P total scores (F[3, 241] = .64, P = ns, η 2 = .008). Finally, the length of time since receiving the prescription (less than 3 months, 3-6 months, or 6-12 months) had no significant effect on CAMP-P total scores (F[2, 243] = .782, P = .ns, η 2 = .006). Several appointment, child, and medication characteristics were related to CAMP-P total scores. First, length of appointment was significantly related to CAMP-P total scores (F [6, 
Discussion
The revised CAMP-P 20-item questionnaire is a promising, psychometrically sound measure of physician communication with parents regarding a child's medication. EFA indicated that the CFI, RMSEA, and SRMR fit indices all improved and indicated an acceptable model fit of the 20-item version compared with the original 24-item version. 34, 35 The revised CAMP-P and factor scores demonstrated strong internal consistency, and convergent and divergent validity based on parentreported aspects of medication adherence including correct dosing and timing of administration. Overall, the total score from the 20-item version was significantly related to several appointment-specific variables, including the amount of time spent discussing medications and the length of the appointment, suggesting that it is measuring the provider-parent communication and the quality of this interaction in an appointment. Moreover, greater amount of time spent discussing the prescription resulted in higher Medication Administration factor scores. Furthermore, the relationship between the CAMP-P and parent-reported medication adherence, a variable of significant importance, 2 indicates that the CAMP-P questionnaire is a meaningful self-report measure for use in this area. Additionally, it is particularly relevant that the CAMP-P total and factor scores were related to parental-reported adherence, as previous research has identified the importance of parental perceptions of communication as an important influence on adherence. 38 The CAMP-P does not appear to be related to differences in parent or provider demographics or parent subjective well-being, suggesting that these variables do not overly influence CAMP-P total scores. It is noteworthy that there was no significant effect of the time since receiving the prescription on CAMP-P total scores, suggesting that parental responses did not differ related to the length of time passed since the appointment with the prescribing physician. Additionally, parents of children receiving new prescriptions and long-term medications had higher CAMP-P total scores, suggesting greater provider-parent communication when medications were novel and/or longer-term. The variability in CAMP-P scores as they relate to chronicity of illness of the child likely reflects differences in the ways that medical professionals provide care to this patient group. The role of the parent-provider relationship likely varies based on the duration of the relationship, the clinic setting, and the nature of a child's illness, as providers may have more or less familiarity with patients and families depending on the context in which care is provided. Future work should also consider the specific implications of, for example, the role of provider communication as it relates to adherence to standard well-child care, such as routine vaccinations, particularly due to the fact that nonadherence is prevalent in primary care settings, 7 as well as in specialty clinics. 3 The implications of medication adherence in maintenance of chronic conditions, such as inhaler use with asthma, are beginning to be understood, 1 but more work is needed to examine the relationship between provider communication and adherence to more aversive treatments, such as chemotherapy or encouraging physical activity for children with chronic pain. It may be that provider communication becomes a more important predictor of adherence when children and their families are asked to follow-through with treatments that are perceived as troublesome or painful in the short-term.
Primary care adherence literature suggests that more preventative medication prescriptions may be particularly vulnerable to nonadherence. 7 For example, in primary care settings, research has demonstrated that discussion of risks and benefits of medications may decrease discontinuation of medication. 15 Assessment of parental perceptions of provider communication regarding medications in a primary care setting has also been demonstrated in the literature 14 to be important to predicting adherence. While objective measures through use of trained coders (eg, Medication Communication Index) have been used in the literature to assess communication regarding medications, 26 this process is burdensome and impractical in most pediatric clinic settings. Therefore, assessing parental perceptions with a low burden, relatively short measure, may be especially useful in predicting adherence and allow prescribing providers to address potential non-adherence risk in real time.
While development of the CAMP-P measure is an essential step in furthering research on parent-provider interactions and pediatric adherence, there are several ways that future work could improve on the current study. First, the current study relied on parents to recall conversations that may have occurred almost a year earlier. It is probable that parents may have had difficulty remembering all aspects of the discussion they had with their child's prescribing provider, resulting in less than optimal accuracy. Future studies would benefit from having parents complete the CAMP-P measure shortly after completing their child's medical appointment. Furthermore, the current study used parent selfreported adherence ratings. It is possible that parents did not understand the intended treatment and may have felt that they were adherent but were not following the treatment as outlined by the physician. This would inflate estimates of correct dosing and administration. Parent-reported medication adherence should be corroborated in future work, for example, with electronic monitoring, pill counts, or pharmacy refill data. 5 Of note, parents willingly reported that they did not always administer their child's medications correctly. Such responses may reflect parental-awareness of the challenges with medication adherence and that the responses in the current study were not overly positively biased.
Additionally, future work should replicate the CAMP-P measurement findings recruiting from a realworld, offline sample through parent groups and/or in medical clinics. Specifically, the current study used undergraduate students as recruiters using an online study, and although the students were given an alternative assignment if unable to recruit participants, there is still the potential for data fabrication. In order to eliminate this potential, recruiting community parents in either medical context or in real-world, offline settings would mitigate potentially data fabrication. Furthermore, use of a different modes of data collection (ie, paper and pencil forms) in additional samples could account for potential common method biases in the current study. Finally, CAMP-P should be evaluated within primary care and specialty clinic settings, order to further validate the measure within a broad pediatric clinic population.
Based on the current findings, the amount of time that physicians spent engaging in medication-related communication, addressing barriers to adherence, and encouraging dialogue is related to parents' reported ability to correctly administer medication to their children. This relationship should be examined in future research. For example, the CAMP-P could be used in a practice setting, such as a primary care office, examining the link between CAMP-P scores immediately after appointments and later adherence. A reasonable goal may be to equip physicians with specific communication strategies to improve the number of children who receive the correct course of treatment.
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The author(s) received no financial support for the research, authorship, and/or publication of this article. if my child persistently refuses to take the medication. The provider gave suggestions about providing small rewards to my child for taking the medication. The provider made suggestions about strategies we can use to remember to give the medication. The provider asked about whether child behavioral problems or emotional concerns might interfere with medication administration. The provider tried to make sure I understood how to give the medication by asking me open-ended questions (eg, asked me to describe how to give the medication). The provider gave me suggestions for how we could remember to give the medication. The provider gave suggestions for how to incorporate giving the medication into my child's daily routine. The provider tried to make sure I understood how to give the medication by asking me closed-ended questions (true/false or multiple choice). The provider explored other possible barriers to giving the medication (cost, insurance restrictions). The provider gave me reading materials or a web-link to help me understand more about the medication. The provider listened carefully to my questions and concerns and took them seriously. The provider's tone during this discussion was supportive and nonjudgmental. The provider gave me a chance to ask questions or raise concerns about the medication. The provider clearly told me the reason for giving my child the prescription. The provider clearly told me how to give the medication (dose, means of administration, and timing with or without food). The provider clearly told me how to contact the office if I had questions or concerns once we started giving the medication. The provider clearly described the expected benefits. The provider talked about things that might make it difficult to give the medication (side effects, inconvenience, and pain) and suggested ways to address these. The provider clearly told me what side effects we might expect from the medication. The provider clearly explained why it was important to follow the directions and what effects there might be if we did not follow the directions.
Poor treatment adherence and barriers to medication adherence are common in pediatric care settings, but both of these areas can be addressed with improved parent-provider communication about prescription medications. 1, 3, 4, 6 The CAMP-P measure, which demonstrated acceptable psychometric properties, can be used to simplify future research in this area by providing quick parent-reported data about provider communication, particularly given the importance of parental perceptions on medication adherence. 12, 38 This measure likely has utility in clinical research, training of future medical providers, and quality improvement programs to improve parent-provider communication.
Given the significant consequences of nonadherences in pediatric samples, 10,11 the novel CAMP-P measure may facilitate better understanding of the role of specific parent-provider communication patterns and patient outcomes.
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